Original Paper 


DOI: 10.22067/veterinary.v9il1.61068 Received: 


2016-Dec-15 
Accepted after revision: 2017-Mar-08 
Published online: 2017-Aug 30 


Histomorphogenesis of pancreas in ostrich 
embryo (Struthio camelus) 


Masoumeh Ahadian , Zohreh Saadatfar, Hamideh Ghodrati Azadi 


Department of Basic Sciences, Faculty of Veterinary Medicine, Ferdowsi University of Mashhad, Mashhad, Iran 


Keywords 


ostrich, histology, pancreas, development 


Abstract 


The present study was carried out to determine the 
development of pancreas in ostrich embryo. For 
this purpose ostrich embryos obtained on 10, 13, 
16, 22, 26, 30 and 36 days of prehatching and 1 day 
of post hatching life. The specimens were stained 
with haematoxylin eosin [H&E], Gomori and 
Toluidine blue, and then were explored by light 
microscopy. The Results showed the primitive 
pancreas near the liver and duodenum on day 13. 
Histological observations showed that the pancre- 
as was consisted of undifferentiated epithelial cells, 
connective tissue, non -organized ducts and blood 
vessels. On day 16, pancreas was composed of two 
dorsal and ventral lobes with the same structure 
of day 13. The zymogen granules were evident in 
developed acini on day 22. By aging the level of 
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connective tissue and ducts were decreased and 
the acinar cells were increased. Pancreatic islets 
were determined on the day 1 after hatching. 


Abbreviations 


H&E : Haematoxylin and Eosin 
hr : Hour 

M: Molar 

um : Micrometer 
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Introduction 


In origin, the pancreas develops from two 
separate primordial buds. The ventral pancreatic 
bud arises from the hepatic diverticulum and the 
dorsal pancreatic bud arises from the duodenum 
[2]. The cells of the pancreatic buds proliferate 
and give rise to the ducts and secretory acini. The 
endocrine portion of the pancreas develops from 
some epithelial cells which lose their connection 
with the duct system [10]. 

The avian pancreas is composed of dorsal, 
ventral, third and splenic lobes [with species dif- 
ferences]. It is divided to four lobes in chickens 
and quails [13] but in other birds such as duck, 
three lobes are identified [12]. The ostrich pancre- 
as is composed of dorsal, ventral and splenic lobes. 
The cranial part of dorsal lobe is known as splenic 
lobe [14]. 

The exocrine part of pancreas in avian is sim- 
ilar to other animals, but there is no centro-acinar 
cells in chicken. Although infrequently some of 
these cells have been reported in starling and do- 
mestic goose [13]. The major islet cells include al- 
pha [a], beta [B] and delta [5] cells. The endocrine 
cells can be identified in small numbers between 
the islets [1]. 


Results 


At the day 10 of incubation there was not any 
pancreatic tissue, but on day 13 it was determined 
near the liver and duodenum. Thus, the primary 
pancreas is formed between days 10 and 13 of in- 
cubation. The primordial pancreas was connected 
to the peripheral mesenchymal tissue and histo- 


Figure 1 
Pancreas at day 16 of prehatching development. DP: dorsal 

part of pancreas, VP: ventral part of pancreas, MT: mesen- 

chymal tissue, Li: liver tissue, black arrows: ducts or vessels, 
white arrow: space between two parts of pancreas [H&E]. 
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Figure 2 

Pancreas on day 22 of prehatching development. CT: connec- 
tive tissue, black arrows: mitotic cell, white arrow: zymogen 
granules [Toluidine blue staining]. 


logically was contained of undifferentiated epithe- 
lial cells and connective tissue. On day 16 of pre- 
hatching incubation, the pancreas had two dorsal 
and ventral lobes and was composed of developing 
exocrine parts, connective tissue, developing ducts 
and blood vessels (Figure 1). 

On day 22, the structure of pancreas was sim- 
ilar to that in day 16. However, some mesenchy- 
mal tissue and the lobes were separated by narrow 
spaces. In semithin sections, the zymogen gran- 
ules were rarely seen in exocrine cells (Figure 2). 

On days 26 and 30 of incubation, the lobes 
were separated and the dorsal lobe was larger than 
ventral lobe. The acini were developed and the 


Figure 3 

Histological structure of pancreas on day 1 after birth, A: Al- 
pha islets, B: Beta islets in splenic lobe of pancreas [Gomori’s 
staining]. 
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Figure 4 

Histological structure of pancreas on day 1 after 
birth. Black arrows: mitotic cell, white arrows: zymo- 
gen granules, R: RBC, PD: pancreatic duct [Tolui- 
dine blue staining]. 


mesenchyme tissue had significantly decreased. 

By day 36, the exocrine part had been com- 
pleted and the zymogen granules were increased 
by aging (Figure 4). One day after hatch, the endo- 
crine part was determined by H&E stain and more 
of the islets were concentrated in dorsal and splen- 
ic lobes (Figure 3). 


With Gomori staining by day 36, the scattered 
alpha cells were determined between the acini 
(Figure 5). The typical alpha and beta islets were 
obvious on day 1 after hatching, and the islets were 
sporadic in ventral lobe. The alpha islets with pink 
cells were larger and more numerous than beta is- 
lets with blue cells (Figures 6 and 7). 


Figure 6 

Histological structure of Alpha islet of pancreas on day 1 
after birth. Black arrows: scattered Alpha cell [Gomori'’s 
staining]. 
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Figure 5 

Histological structure of pancreas tissue on day 36 
of prehatching development. A: acini, PD: pancre- 
atic duct, arrows: eosinophilic alpha cells [Gomori’s 
staining]. 


Discussion 


The pancreas develops as dorsal and ventral 
endodermal outgrowth of distal foregut. The ini- 
tial ventral bud arises from the hepatic diverticu- 
lum after dorsal bud [10]. In this study, primary 
pancreas determined between day 10 and 13 of 
incubation. By day 13, dorsal lobe appeared near 
the developing liver and by day 16, the ventral lobe 
was developed. In the chicken, the dorsal bud has 
been reported to appear by day 5 and the ventral 
bud has been determined on day 7 of incubation 
[8]. In the rodent, pancreatic bud appears at the 
middle stages of gestation [4]. For example the 
dorsal bud in rat, has been observed on day 11 of 
gestation (20 somite stage), in mouse on day 9.5, 


Figure 7 

Histological structure of Beta islet of pancreas on 
day 1 after birth. Black arrows: Beta cell [Gomori’s 
staining]. 
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and in rabbit on day 11 of embryonic develop- 
ment. In rat, the ventral part of pancreas has been 
observed to develop about 12hr later than dorsal 
part (28-30 somite stage) [3,16,15 ]. In this study 
on day 22, the lobes were separated with a narrow 
space. In chicken, the dorsal and ventral lobes are 
distinguished on day 9 and all the pancreatic lobes 
are demonstrated to be present by day 12 of incu- 
bation [8]. 

We noticed that between days 13 and 16 of in- 
cubation, the pancreas consisted of the undifferen- 
tiated epithelial cells, non-organized ducts, blood 
vessels and lots of mesenchyme connective tissue. 
Zymogen granules and mitotic cells were obvious 
in developing acini on day 22. By aging, the lev- 
el of connective tissue and ducts were decreased 
and zymogen granules were increased. Mitosis was 
observed in all embryonic stages. In chicken, be- 
tween days 5 and 7, the pancreas is composed of 
epithelial cells in mesenchymal tissue and between 
days 9 and 12, the ducts appear in connective tis- 
sue [8]. In rat by day 13, the pancreatic tissue con- 
sists of undifferentiated epithelial cells with high 
volume of mesenchyme and on day 19, most of 
epithelial cells are acinar cells with zymogen gran- 
ules and ducts [3]. In rabbit, on day 12 of gestation, 
the pancreatic cords with thin lumen appear and 
the ductal and exocrine cells have mitotic activity. 
The cells have many free ribosomes and rough en- 
doplasmic reticulum [15]. As expected, from fetal 
to newborn, the exocrine secretory units increase 
and the level of blood vessels and connective tissue 
decreases [9]. 

In this study, on day 1 after hatching the islets 
were appeared by haematoxylin eosin [H&E] and 
Gomori’ stain. In chicken, by day 5, the endocrine 
cells are detectable with immunohistochemistry 
[8]. In quail the endocrine part includes beta, alpha 
and mixed islets and they are centralized in splenic 
and third lobes [13]. The pancreatic islets in goose 
are also composed of alpha, beta and mixed islets 
[11]. In rat, the glucagon cells are determined by 
day 11 and insulin cells are detect on day 12.5 by 
immunohistochemistry [3]. In rabbit, insulin and 
glucagon immunoreactive cells are infrequent- 
ly detected on day 13 of embryonic development 
[15]. In human, insulin immunoreactive cells are 
found on week 7 of development [5]. Thus, accord- 
ing to other studies, immunohistochemical stain- 
ing is suitable for detection of the endocrine cells 
in initial stages. In ostrich, on day 1 after hatching 
the islets were determined by routine examination 
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with haematoxylin & eosin and Gomori’ staining. 
More islets were concentrated in dorsal and splen- 
ic lobes and the alpha islets were higher in number 
and larger than beta islets. 


Materials and methods 


In this study, twenty four ostrich embryos on days 10, 13, 
16, 22, 26, 30 and 36 of prehatching and day 1 of posthatching 
life were used. The pancreas was separated and fixed in 10% 
buffered formalin and Bouin’s solution for histological exam- 
inations. The fixed specimens were dehydrated with ethanol, 
cleared in xylene, embedded in paraffin wax, cut at 5-6 um 
thickness, and stained with haematoxylin eosin [H&E] and 
Gomori [7]. 

For semi-thin sections, small specimens of pancre- 
as were fixed in 2% glutaraldehyde in Na-cacodylate buffer, 
pH 7.4 for 1-2 hours. They were washed in the same buffer. 
For secondary fixation, the samples rinsed in 1% osmic acid 
in 0.1M Na- cacodylate buffer for 50-60 minutes. Then the 
sections were washed and dehydrated in ethanol. Propylene 
oxide was used for infiltration of resin in tissue and the sam- 
ples embedded in Araldite-Epon mixture. Semi-thin sections 
[lum in thickness] stained with Toluidine blue [6]. 
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